o

DOCUMENT
CONTROL
No. 923

CLINCH RIVER
BREEDER REACTOR PLANT
ENVIRONMENTAL REPORT

VOLUME |

PROJECT MANAGEMENT CORPORATION



TITLE PAGE
FOREWARD
FRONTISPIECE
CONTENTS

TABLE OF CONTENTS
VOLUME 1

LIST OF TABLES

LIST OF FIGURES

—t — — — el — — — — — —— — w— —t
. .

.0

W W W W W NN NN NN N~ =

Bw N -~

N = = =

PURPOSE OF THE PROPOSED FACILITY

~ Introduction

Background

General Objectives

Need for the LMFBR Program

Advantages of the Breeder

Efficiency of Energy Resource Use
Plant Effectiveness in Thermal Conversion
Environmental Advantages

Choice of the Liquid Metal Option
Need for the Demonstration Project
Demonstration of Available Technology
Extension of Current Technology
Deve]opment‘of Operating Data

Demonstration of Nuclear Parameters Necessary
for Commercial Development

Demonstration of the Minimal Impact on the
Environment From Disposal of Radioactive
Waste Materials

Demonstration of Equipment on a Large Scale

Page

— — — — — — —] — o w— — — m—ad —
. . . . . . . . .

31
65



TABLE OF CONTENTS

— ot et emd ]

NN DR R RN NN R R RN DNDRND RN DN DN

[ B =
N

wNNNNNNNNNNNI\JNI\)NNNI\)—‘

. .
W W W N NN DN NN DD~ = —_— =
. . . . . . . .

B ow N =

R G T - T VF B A
BHw N -~

—-—

Page
Utility and Vendor Participation in the LMFBR 1.3-13
Program :
Importance of Timing and Consequences of Delay 1.4-1
Uranium Resource Utilization Introduction Date 1.4-1
Separative Work 1.4-2
Environmental Impacts Associated With Delay 1.4-2
Summary 1.5-1
THE SITE
Site Location and Layout 2.1-1
Regional Demography, Land and Water Use 2.2-1
Regional Demography 2.2-1
Resident Population Within 10 Miles 2.2-2
Resident Population Between 5 and 50 Miles 2.2-4
Transient Population 2.2-5
Public Facilities and Institutions 2.2-7
Uses of Adjacent Lands 2.2-7
Agriculture 2.2-8
Industry 2.2-9
Minerals and Mining 2.2-11
Transportation 2.2-N
Highways | 2.2-11
Rail 2.2-11
Water 2.2-11
Air 2.2-12
Water Use 2.2-12
Surface Water Use 2.2-12
Groundwater Use 2.2-14
Regional Historical, Scenic, Cultural and 2.3-1
Natural Landmarks
Scenic and Natural Landmarks 2.3-1



NI\)NNNNNNNNNNNNNNNNNNNNNNNNNNNN
T R N N N N N I I R N o T F R R

-— v e e ] e

oY Ol B A PEAE R P, WWWWWw W WD NN Ny~

ol W N -~

W N N NN =
L I I ]
w N

NN NN~

TABLE OF CONTENTS

Historic Features
Archaeological Features

Effects of Plant Construction and Operation

Geology

General

Geologic History

Regional

Site Geology

Physiography

Stratigraphy and Lithology
Knox Group

Chickamauga Group

Unit A

Unit B

Undifferentiated Chickamauga
Terrace and Alluvial Deposits
Structure

Site Structure

Nearby Tectonic Structures
Copper Creek Fault

Whiteoak Mountain Fault
Solution Activity

Physical Character of the Rocks
Hydrology

Surface Water

Tributaries

Water Flow

Historical Low Flow
Reservoir Water Levels

Flood History

Page

.3-2

.3-10
.4-1

.4-2
.4-2
.4-3

.4-6
.4-6

.4-7
.4-8
.4-8
.4-9
.4-9
.4-9
.4-10
L4-11
.4-12
.4-13
.4-13
.5-1
.5-1
.5-2
.5-3
.5-3

.5-6



NN RN NN D NN NN NN
. . . . . . . . . . .
IS DS TS 2 TS TS TS 2 B & 1 T S B & ) B & ) B &)
. . . . . . . . . . .

(LSS T T ) T A S T A S T o O T e e
. P '}

ST NS TR A TR A S T 2 S I A ST A S I N RN DR NN NN NN
P e e . P « .
Sy B wWw N~

S Oy Oy O Oy O O OO
W NN NN N NN

VoY O O O OO O Oy U1 O

.
—r ) ed eemad ] e weed

NN

W 00 N O

e e s s e .
[« NS, N - SURNN AL B

o o bW N~

TABLE OF CONTENTS

Water Temperatures

River Velocity

Surface Water Quality

Plant Requirements

Groundwater

Regional Groundwater Hydrology
Site Groundwater Hydrology
Regional Groundwater Use

Local Water Levels

Movement of Groundwater

Effects of Plant Construction and Operation
on Groundwater System

Groundwater Quality
Conclusions

Meteorology

Regional Climatology
Maximum Rainfall

Severe Snow and Glaze Storms
Thunderstorms and Hail
Tornadoes

Strong Winds and Hurricanes

Inversions and High Air Pollution Potential
Statistics

Local Meteorology
Temperature

~Winds

Humidity

Precipitation

Fog

Wind and Stability Data

Potential Influence of the Plant and Its
Facilities on Local Meteorology

Page

NN\I\)NNNI\)NNN N RN RN N NN DN

N D DO NN NN
« e

.5-7
.5-8
.5-9

.5-10
.5-10
.5-12
.5-15
.5-16
.5-18
.5-19

.5-19
.5-20

.6-10
.6-11
.6-12
.6-12
.6-13
.6-16



R\E/'

RN NN NN N R RN NN NN N NN N NN NN NN NN NN NN NDDND NN

—] — — — —] — — — — —d — — — — ) — — ] —

N U oo oY Y D

e I B . |

S O AW Ny -~ W N~

W NN =

N -

TABLE OF CONTENTS

Topographical Description

On-Site Meteorological Monitoring Program
Short-Term (Accident) Diffusion Estimates
Calculations

Time Interval: 0 to 8 Hours
Time Interval: 8 to 24 Hours
Time Interval: 1 to 4 Days

Time Interval: 4 to 30 Days

Long-Term (Routine) Diffusion Estimates
Calculations

Ecology

Terrestrial Ecology

Land Use History

Soils

Fullerton Series

_Clarksville Series

Colbert Series

Upshur Series

Minor Soils

Soil Interpretations
Vegetation and Flora
Plant Communities
Successional Trends
Unique Vegetation Areas
Plant Species of Special Importance
Wildlife |
Mammals

Avifauna

Herpetofauna
Invertebrates

Page

NN N NN NN N NN NN NN NN NN NN NN NN NN R NN NN NN N NN N

.6-17
.6-19
.6-21
.6-21
.6-23
.6-25
.6-26
.6-27
.6-27
.6-28

-1
-1
.7-2
-2
.7-3
.7-3
.7-3
7-4
.7-5
.7-6
-7
.7-21
J7-22
.7-24
.7-24
.7-25
.7-28
.7-34
.7-35



N DR N RO NN DD NN D NN NN N NN

. . . L] . . L] . . . - . L3 - . - 3

NN NN N N N N N N N N N ~NN N

. . . . . . . . . . . . . . . . .

NN RO R RN R R NN NN NN —
. . . N . . . . . . . . .

. . .
W W W W WwWwwWwwwwwwwnNn -~
e e . . . . . . . . .

DO NN
NN NNy
NN N R
Y SO O R

N DN NN
. . . . . .
NN N N NN

N NN NN
P

.1.4.

.
w W w W w w

o N O O Bow N~

— D
N = O

.13
.14
.15
.16
17
.18

.19

TABLE OF CONTENTS

Threatened or Endangered or Unusual and
Significant Species

Important Domestic Animals

Aquatic Ecology

Introduction

Previous Environmental Studies
Physical and Chemical Parameters
Locations of Samp]ing'Stations
Bathymetry

River Height

Water Velocity and Current Direction
Temperature

Specific Conductivity Measurements
Solids

‘Turbidity and Color

Light Penetration
pH, Alkalinity and Hardness
Dissolved Oxygen

Biochemical Oxygen Demand, Chemical Oxygen
Demand and Total Organic Carbon

Nutrients

Heavy Metals

Organic Compounds
Pesticides

Other Water Analyses

Sediment (Particle Size and Total Volatile
Solid Content)

Sediment (Phosphate and Heavy Metal Content)
Ecological Parameters

Bacteria -

Phytoplankton

Zooplankton

Page
2.7-35

.7-37
.7-39
.7-39
.7-40
.7-41
.7-41
.7-41
7-42
.7-42
.7-43
.7-44
.7-44
.7-45
.7-46
.7-47
.7-48
.7-49

NNNNNNN[\)NNNNI\)I\)NNN

.7-50
.7-52
.7-52
.7-53
.7-53
.7-54

NN DD NN N

2.7-55
2.7-56
2.7-56
2.7-58
2.7-62

s



N

DN NN N RN NN RN R
W W W 0 O W o O ™ O

N N NN DD NN NN
NN N N N NN

w W W W w w w
;'\)N._l—l—l—l—l

NOY O B_Ww N

W N -

.2.4.4
.2.4.5
.2.4.6
.2.4.7
.2.4.8
.2.4.9
.2.4.10
(2.7 Terrestrial Tables, Volume I; Aquatic Tables, Volume II)

—t

TABLE OF CONTENTS

Periphyton

Benthic Macroinvertebrates
Macrophytes

Fish Populations (Adult and Juvenile)
Fish Eggs and Larvae

Fish Food Preference

Endangered Species

VOLUME II

Background Radiological Characteristics
General
Radioactivity in Air

Radioactivity in the Aquatic Environment

Radioactivity from Terrestrial Products
Gamma Background

Other Sources of Radiation Exposure
Conclusions

Other Environmental Features

Local Conditions _

Local Industrial Activities

THE PLANT

External Appearance

Plant Buildings and Facilities
Site '

Other Facilities

Release Points

Reactor and Steam-Electric System
System Description '

Page

NN NN N N NN NN NN NN

W W W w w w w

N N DD DD NN NN

.7-65
.7-70
.7-78
.7-79
.7-82
.7-84
.7-87

.8-1
.8-1

.8-5
.8-10
.8-12
.8-13
.8-13
.9-1

.9-1

-1
-1

1-4
.1-5
.21
.2-1



wwwww‘wwuwwwwwwwwww

W W W W ww wwww w w
. . . . . . . . . . . .

I\)l\)l\)l\)l\)l\)l\)l’\)l\[—'—'—-‘

mmmmhh#hwwwwwwwwmm

~N oYy o Bow N~

w N =

.4.2
4.3
4.4

TABLE OF CONTENTS

Fuel Description

Power Output

Plant Water Use

Overall Plant

Heat Dissipation System

Process Water Treatment Systems
Chemical Waste Treatment System
Radwaste Systems

Potable Water System

Sanitary Waste System

Heat Dissipation System

General Description

Intake

Discharge

Radwaste System

Liquid Radwaste System

Systems Description

Intermediate Activity Level Liquid Process

System

Low Activity Level Liquid Radwaste System

Assumptions
Balance of Plant Considerations
Gaseous Radwaste System

Nature and Origin of Radwaste Gases

Processing Method

Process Flow Diagrams (Typical System)
Leakage Paths and Estimated Discharge Rates

Cover-Gas Leakage

Buffered-Seal Leakage
Primary Piping Leakage
RAPS and CAPS Leakage

Page

wwwwwwwwwwww

wwwwwwwuwwwwwwwwww
. .

.2-3
.2-3
.3-1
.3-1

.3-2
.3-2
.3-3
.3-4
.3-4
-1

.4-2
.4-3
.5-1
.5-1
.5-1
.5-2

.5-5
.5-6

.5-7
.5-7
.5-8

.5-11
.5-11
.5-11
.5-11
.5-12



N

W W w W W W Ww WwWwWwWwWw W W Www WwWwwwwwwwowwwww w

BHow N =

—l

W W W W W W D D NN
(=)

(&) B N S N

W W W W W N NN - -

N) =2 =d =
N

TABLE OF CONTENTS

Intermediate Cells

Release Point Descriptions
System Performance

Balance of Plant Considerations
Solid Radwaste System Description
Concentrated Liquids

Compactible Solids
Non-Compactible Solids

Metallic Sodium in Containers
Sodium Bearing Solids

Chemical and Biocide Wastes
General

Heat Dissipation System

Chemical Waste Treatment System
Sanitary Waste System

Sanitary and Other Waste Systems
Sanitary Wastes

Other Wastes

Radioactive Materials Inventory
New Fuel Elements

Core Assemblies

Radial Blanket Assemblies
Irradiated Fuel Elements

Core Assemblies

Radial Blanket Assemblies
Radioactive Waste Material
Replacement In-Vessel Components
Control Rod Assemblies and Drive Lines
Radial Shield Assemblies

Other Radioactive Waste Material

Page

W W W W W W W W W W W W W W W W W W W W W W W W W W W W W w

.5-12
.5-12
.5-13
.5-14
.5-15
.5-15
.5-16
.5-16
.5-17
.5-17
.6-1
.6-1
.6-1
.6-4
.6-5
-1
-1
7-2
.8-1

.8-1
.8-2
.8-3

.8-4
.8-5
.8-5
.8-5
.8-6
.8-8



W W W W W Wwwwwwwwwwww

A DS B~ P AR B RPS
:—I.—I—J—-I—l—l—l—l—l

W W W W W W W W YW WO W W W W W W
0O N OOyl R N~

. . . . . . . .
— — — — —t — — —

5w N =

N oYy o B ow N~

TABLE OF CONTENTS

Transmission Facilities

Location and Description of Right-of-Way
Physical Description of Corridor

Land Use

Terrestrial Ecology

Segment A-B

Segment B-C

Wildlife

Existing or Proposed Access Roads

Points 1 and 2

Points 3, 4 and 5

Points 5 and 6

Points 6 and 7

Areas of Historical and Archaeological Interest
Description of Right-of-Way

Design Description of Proposed Transmission
Line

Existing Substations Affected

ENVIRONMENTAL EFFECTS OF SITE PREPARATION, PLANT
AND TRANSMISSION FACILITIES CONSTRUCTION

Site Preparation and Plant Construction
Effects on Land Use

Clearing and Excavation

Construction Facilities

Access Facilities

Chemical Wastes

Sanitary and Other Wastes

Impacts on Terrestrial Ecology

Impact on Human Habitation

10

Page

W W W W wWwwWwWwwwwwwwwww

O Y N

.9-1
.9-1

.9-2
.9-3

.9-4
.9-4
.9-6

.9-7
.9-7

.9-7
.9-8
.9-10

A—



L R T T T S T~ T R~ T~ B - T B R S T - -
W W W W W W NN M NN NN NN NN - ed ed

O 00 N O O P W NN~

.1.8

2.1
2.2
.2.3

Or BwWw N

TABLE OF CONTENTS

Mitigation or Reversal Measures
Effects on Water Use

Raw Water Use

Groundwater

Impact on Aquatic Ecology
Transmission Facilities Construction
Access Roads

Right-of-Way Clearing Methods
Erosion Control

Installation Procedures

Solid Waste Disposal
Restoration

Vegetation

Wildlife

Aesthetic Effects of Construction
Resources Committed

Plant Construction

Transmission Line Construction
Construction Materials

Water Resources

Mineral Resources

ENVIRONMENTAL EFFECTS OF PLANT OPERATION

Effects of Operation of Heat Dissipation System
Effect of Heated Effluent on Clinch River Water

Temperature

Characteristics of Discharge Mixing Zone
Seasonal Effects on the Character of Clinch

River Water

Thermal Standards for Discharge to Clinch River

1

Page

(SIS,
. .

L I I T T T T T R R L R & T R SR ~ T S R R g -

.1-10
-1
=11
1-12
.1-13
.2-1

.2-2
.2-3

.2-5
.2-5
.2-6
.2-6
.2-8
.3-1

.3-2
.3-2
.3-2



(3]

ol o1 o o O o O g Ol
. . . . . . . . .

_ ] d el e e aed ed
Ol B W W W W w w Ww

[ IS )

S TS TS TR 2 SENS » IS s BS S & 2 NS L S, &) B S 2 B ) B S |
N e e« e e s e e e e = e e e

NN DN N RN NN NN DN - - =

o N

(o)}

© 0 0 o™
2w N -

W W W NN N = = =
w

.
Gl B W N e ==

TABLE OF CONTENTS

Effect of Heated Plume on Aquatic Life in the
Clinch River

Thermal Effects on Fish

Migration

Spawning

Thermal Effects on Benthos

Thermal Effects on Periphyton

Thermal Effects on Phytoplankton

Thermal Effects on Zooplankton

Potential Fish Mortality at Intake Structures

Effect of Condenser Passage (Entrainment) on
Plankton and Nektonic Forms

Impacts from Induced Circulation Effects
Impact From Stopping Blowdown Flow

Effects of Heat Dissipation System on
Terrestrial Environment

Visible Plumes

Ground Fog and Ice

Drift Deposition

Cooling Tower Noise

Radiological Impact on Biota Other Than Man
Exposure Pathways

Airborne Exposure Pathways

Liquid Exposure Pathways

Important or Unique Species

Radioactive Releases to the Environment
Gaseous Releases

Liquid Releases

Dose Rate Estimates

Dose Rates From Gaseous Releases

Dose Rates From Liquid Releases

12

Page

ol g1 o o1 oo Oy OO

(3]

.1-6
.1-9
.1-9
.1-10
L1-11
d-12
L1-12
1-12
.1-14

.1-15

5.1-16

(8, ]

o1 o1 o1 U1l ool o1 O oo o o1 Ot
. .

C1-17

=17
.1-18
.1-19
.1-20

.2-1
.2-1
.2=2
.2-3
.2-3
.2-3

.2-5
.2-5



—

[8;]
w
N

[SuREN &2 NS 2 RN X N & 2 BN S ) SRS 2 BN 2 IS I & IS NS ) NG IS, |
W W W w W w w W w w w w wmMN

N NN N e=d el md md emd ed eeed

ol O o1 O
w W W W
. . . .

gl O
~ B

N

W NN N

S 2w NN -
w N

TABLE OF CONTENTS

Evaluation and Summary of Effects on Biota
Radiological Impact on Man '
Exposure Pathways

Airborne Exposure Pathways

Liquid Exposure Pathways

Direct Radiation From Facility
Transportation of Radioactive Materials
New Fuel

Irradiated Fuel

Radioactive Wastes

Dose Rate Estimates

Doses From Airborne Exposures

Doses From Exposure to Liquid Effluents

Dose From Exposure to Direct Radiation From
the Facility

Doses Via Exposure to Radioactive Materials
in Transit

“ New Fuel

Irradiated Fuel
Radioactive Wastes

Summary of Dose Rate Estimates and Evaluation

of Radiological -Impact on Man
Effects of Chemical and Biocide Discharges

Impacts of Chemical Discharges on Surface Water
~at Mixing Zone

Case I - Typical Summer Condition - Flow of

4,777 cfs
Case II - Typical Winter Condition - Flow of

5,068 cfs

Case III - No River Flow for a Continuous Period

of 12 Hours

Case IV - No River Flow for 29 Consecutive Summer

Days

13

Page

o

[SAZEEN S BN S 2 BN & BRSNS BN ) NS ) NN & 2 IS ) NS IS BN A IS |
. o .

.2-8

.3-1
.3-2
.3-4

.3-6
.3-6
.3-6

.3-7
.3-7
.3-10
.3-13

.3-13
.3-14
.3-14
.3-14

.4-2

.4-3

.4-3

.4-4

.4-4



ol
. .

(4]
(¢)]

ol o1 g oG o1 ool
. e e s e P

S S IS T S IS A 4 2 &2 B & 2 I & ) B S 1 B S
Y Oy Oy Oy Oy O O OO0 Oy O O

D RS T2 B S S~ ~ N S~ N

NS

O OV Oy OV Oy O O O
o o1 B oW N~

—

P T S
g Bhw N~

DD NN ==
*« s & s .

SHow N~

TABLE OF CONTENTS

Case V - No River Flow for 29 Consecutive
Winter Days

Effects of Chemical Discharges on Surface Water
Beyond the Mixing Zone

Effects From Biocides on Surface Waters

Effects From 0i1 and Stored Chemicals on
Surface Water

Effects on Groundwater

Effects From Cooling Tower Drift

Chemical Composition on Drift

Impact on Soil

Impact on Vegetation

Impact on Fauna

Impact on Groundwater

Impact on the Waters of the Clinch River
Effects of Sanitary and Other Waste Discharges
Effects From Sanitary Wastes

Effects From Gaseous Emissions From Emergency
Diesel Generator and Diesel Fire Pump

Effects of Operation and Maintenance of the
Transmission System

Electrical Effects
Visible Light

Audible Noise

Radio and Television Interference
Ozone Production
Electrostatic Induction
Maintenance Effects
Vegetation

Wildlife

Access Roads

Aesthetics

14

Page
5.4-5

5.4-6

[$)]
T
O

.4-10
4-11
4=
4-1
4-12
.4-13
.4-13
.4-14
.5-1

.5-1

g O o1 o o1 1o o O Ol

(52 ]

.6-1

.6-1
.6-1

.6-2
.6-4
.6-5
.6-6
.6-6
.6-6

ol o1 o1 gl o o1 oo o1 O

.6-7



ol O Ot o OTOY OO
W 0 00 W 00 0 N N

L R R R I A N e N T - B - = T = T = W - W - Y~ N~ =

B w NN -

P PE PP D OW W NS Ao oo

RN

wN—l—l—l—l

TABLE OF CONTENTS

Other Effects of Plant Operation

Fuel Cycle Impacts

Resources Committed

Commitment of Land Resources

Commitment of Water Resources

Commitment of Fuel Resources

Irretrievable Commitment of Other Resources
Decommissioning and Dismantling

EFFLUENT AND ENVIRONMENTAL MEASUREMENTS AND
MONITORING PROGRAMS

Applicant's Preoperational Environmental Program
Surface Waters

Baseline Monitoring Program

Phyéica] and Chemical Parameters
Ecological Parameters
Preconstruction-Construction Monitoring
Physical and Chemical Parameters
Ecological Parameters

Ground Water

Air

Meteorology

Models

Land

Geology and Soils

Regional Investigation Program

Site Investigation Program

Results of Investigation

Land Use and Demographic Surveys
Ecological Monitoring

15

Page

cr o O OO OO
.

7-1

.8-1
.8-1
.8-1

.8-4
.9-1

-1

-1

-1

.1-4

a-7

.1-25
.1-25
=27
.1-29
.1-29
.1-31
.1-33
.1-34
.1-34
.1-34
.1-35
.1-37
.1-38
.1-39



Gy O OO O
N NN NN

Cy OO O O Oy O Oy O O
D N DD NN NN

Gl ol AW N

g Pw N~

— — — —
. .

TABLE OF CONTENTS

Baseline Studies

Method for Acquiring Baseline Data - Site and
Environs

Methods for Acquiring Baseline Data - Trans-
mission Line Rights of Way

Construction Monitoring
Radiological Surveys

Preconstruction-Construction Phase Environmental
Radiation Monitoring Program

Applicant's Proposed Operational Monitoring
Program

Radiological Monitoring
Plant Effluent Monitoring Systems
Environmental Radiological Monitoring

Preoperational-Operational Phase Environmental
Radiation Monitoring Program - General

Preoperational-Operational Phase Environmental
Radiation Monitoring Program - Atmospheric
Monitoring

Preoperational-Operational Phase Environmental
Radiation Monitoring Program - Terrestrial
Monitoring

Preoperational-Operational Phase Environmental
Radiation Monitoring Program - Reservoir
Monitoring

Chemical Effluent Monitoring

Thermal Effluent Monitoring

Meteorological Monitoring

Ecological Monitoring

Monitoring of Moisture Impacts

Monitoring of Icing Damage

Monitoring of Drift Impact

Limnological Monitoring

Monitoring of Circulating Cooling Water Impacts

16

Page

6.
6.

1-39
1-40

.1-41

6.1-41
6.1-42

Y OO O O

Y Oy O OO0 Oy OV O O O

.1-42

.2-1

.2-1

.2=2
.2-3

.2-4

.2-5



6.2.5.5.1
6.2.5.5.2
6

7.0

7.1

7.1.1
7.1.1.1
7.1.1.2
7.1.1.3
7.1.2
7.1.2.1
7.1.2.2
7.1.2.2.
7.1.2.2.
7.1.2.3
7.1.2.3.
7.1.2.3.2
7.1.2.3.

1.

.
7.1.2.4.
7.1.2.5
7.1.2.5.

TABLE OF CONTENTS

Distribution of Fish Response to Heated Water
Larval Fish

‘Related Environmental Measurements and Monitoring

Programs
ENVIRONMENTAL EFFECTS OF ACCIDENTS

Plant Accidents

Computational Models

Meteorology

Dose Calculational Methodology

Sodium Fire Analysis

Accident'Ana1yses

Accident 1.0 - Trivial Incidents

Accident 2.0 - Small Releases Qutside Containment

Accident 2.1 - Tritium Release Through Steam
Dump Valve

Accident 2.2 - Condensate Storage Tank Leak

Accident 3.0 - Radwaste System Failures

Accident 3.1 - Liquid System Tank Malfunction

Accident 3.2 - Liquid System Tank Failure

#cc;dent 3.3 - Rupture of RAPS Surge and Delay
an

Accident 4.0 - Sodium Fires During Maintenance

Accident 4.1 - Failure of Ex-Containment Primary
Sodium Drain Piping During Maintenance

Accident 4.2 - Failure of the Ex-Vessel Storage
Tank (EVST) Sodium Cooling System During
Maintenance

Accident 5.0 - Fission Products to Primary and
Secondary Systems _

Accident 5.1 - 0ff-Design Transients That Induce
Fuel Failures Above Those Expected

17

Page

NN N NN

~I

NN N N N N N NN
. .

.2-16
.2-17
.3-1

-1
1-2
L1-2
.1-2
-7

-7
.1-7

.1-9
.1-9
.1-10
L1-12
d-12

.1-16

7.1-17

.1-21

.1-22



NN N NN
N NN~

TABLE OF CONTENTS

Accident 5.2 - Steam Generator Tube Rupture
Accident 6.0 - Refueling Accidents
6

Accident 6.1 - Spent Fuel Cladding Failure in

the EVTM - One Percent Noble Gas and Iodine
Release

Accident 6.2 - Spent Fuel Cladding Failure in
the EVTM - 100 Percent Noble Gas and Iodine
Release

Accident 6.3 - Inadvertent Opening of a Floor
Valve While a Reactor Port Plug is Removed

Accident 7.0 - Spent Fuel Handling Accidents
Accident 7.1 - Spent Fuel Shipping Cask Drop

Accident 8.0 - Accident Initiation Events
Considered in Design Basis Evaluation in the
Safety Analysis Report

Accident 8.1 - Primary Sodium In-Containment
Drain Tank Failure During Maintenance

Accident 8.2 - Large Primary Coo]ant Sodium
Spill During Operation

Accident 8.3 - Gross Failure of Ex-Containment
Primary Sodium Storage Tank

Accident 8.4 - Rupture of the Ex-Vessel Storage
Tank Sodium Cooling System During Operation

Accident 8.5 - Large Steam Line Break
Summary of Plant Accident Doses

Other Accidents

Fires and Explosions

Sodjum Fires - Non-Radiological Effects

VOLUME IIT

ECONOMIC AND SOCIAL EFFECTS OF PLANT CONSTRUCTION
AND OPERATION ‘

Economic and Social Effects of Plant Construct1on
and Operation

18

Page

.1-24

7.1-27

.1-28

.1-31

.1-31

7.1-32
7.1-33
7.1-34

NN N NN

.1-34

.1-36

.1-38

.1-40

.1-42
.1-43
.2-1
.2-1
.2-3

-1



e

O 0O 0O 0O O O O MW O O O O O W O O O 0 0 O O ™

2w W W W NN NN NN e e el ed e
e s e T « .

[Te]

W W W W
P NN~

g1 O O O 1 O W Ny

W N~

N =

N D NN -
& w NN -

TABLE OF CONTENTS

Population

Employment

Income

Housing

Schools

Anderson County

Knox Cbunty

Loudon County

Morgan County

Roane County

Benefits

Primary Benefits
Secondary Benefits
Employment and Income
Induced Employment and Income
Power Production
Taxes

‘Costs

Internal Costs

Short-Term External Costs
Long-Term External Costs
Summary

ALTERNATIVE APPROACHES AND SITES

Alternative Approaches
Alternative Sites and Plant Arrangements
Site Selection Criteria

Selection of Candidate Site(s) - Hook-On
Arrangements

Technical Evaluations of Alternative Hook-0On

Arrangements

19

e

-]
(=]

o

O 0 0 00 0 O 0 W 0 0 O 0 0 O 0 O 0 0 0 0 W

WO W W W

R N N N I N O s
[ DR R R [ |
—_— N N = e 0T T RN N O 0000 00N NN PEEW e



kOkOkOkaOLDkOkDKQ&OkOkD\OLOkOkOKDkOkaOkO&OkaQKOkO&D\OLDLD

. . .

NN R RN N RN NN NN NN NN NN N RN NN R NN NN DN NN N N
. . . . . . . e . . . . . . . . o . . o . . . . . . . . N N
I S RS2 TS IS B4 s TS 2 TS 2 TS BN S ) B2 RN &2 B & 2 RS B G A B A N (S0 BN s TS IS B ) BERNS B &2 NS 2 B &) RS~ S L R oS
. . . . . . . . . . . . . . . . . . . . . . . o . . . .

0O N O O AN~

0 N oY O B N~

_|_.|._|c:o
N = O

_— o — O
N~ O

TABLE OF CONTENTS

Reheat Selection Alternative for John Sevier
Combined Cycle Power Plant
Selection of Candidate Site(s) - New

Candidate Sites Studies
John Sevier

Site Location

Access

Population

Geology

Seismology

Hydrology

Flood Features
Meteorology

Land and Land Use
Ecology

Public Water Supplies
Historic Sites

Widows Creek

Site Location

Access

Population

Geology

Seismology

Hydrology

Flood Elevation
Meteorology

Land ‘and Land Use
Ecology

Public Water Supplies
Historic Sites |

20 -

Page

@@@OO&O&D@&O\O&DKO&O\O&O\D&D@&O@@@@&DkOkaDkaOl.O

.2-6

.2-8

.2-9

.2-9

.2-9

.2-9

.2-9

.2-10
.2-11
.2-11
.2-12
.2-13
.2-13
.2-14
.2-14
.2-15
.2-15
.2-15
.2-15
.2-15
.2-16
.2=17
.2-17
.2-18
.2-18
.2-19
.2-19
.2-20
.2-20



/
\‘%:.:J’/

WO W WO W WO W W W LW W W W W W W W W
DN RN N R NN D NRNDDNDRNDDNDRND NN
N N N NPT RS ST NP S BT NS R ST NPT SO T NPT

10.

10.

10.1.

10.
10.

10.1.
10.1.
10.1.

_—t ed eeed e ) et e=d

- o Lo L 4oL
12 B P IUR p—

W W W W W w w WwWw w w w ww

W 00 ~N OO0 0 B W N =

J N
nN — O

TABLE OF CONTENTS

Clinch River

Site Location
Accessibility
Population

Geology

Seismology
Hydrology

Flood Elevation
Meteorology

Land and Land Use
Ecology

Public Water Supplies
Historic Sites
Economic Comparison
Basis of Comparison
Cost Comparison

Other Factors Considered in Comparing the
Candidate Sites

Site Selection Conclusions

~ PLANT DESIGN ALTERNATIVES

Cooling System

Description of Alternatives

Once Through Cooling

Cooling Lake

Spray Pond

Natural Draft Wet Cooling Tower
Mechanical Draft Wet Cooling Tower

21

Page

.2-20
.2-20
.2-21
.2-21
.2-22
.2-22
.2-22
.2-23
.2-24
.2-24
.2-25
.2-25
.2-26
.2~26
.2-26
.2-28
.2-30

W W W W W W W W W W W W W W W W WO

9.2-32

10.1-1
10.1-2
10.1-2
10.1-2
10.1-3
10.1-4
10.1-5



10.1.1.

p—

10.1.1.7

10.
10.
10.
10.
10.
10.
10.1.
10.
10.
10.1.
10.1.
10.1.
10.
10.1.
10.1.
10.1.
10.1.
10.1.
10.
10.
10.
10.1.
10.1.
10.
10.1.
10.1.
10.
10.2.
10.2.1.

NNN__:._n._J_J__l_.:_n._a._n_a_|_|_|_|_.a_a_|_:_.1_|.._1_.|_|_.|_1_|_|

g P W N~

o DWW W w Ny ==
w N

TABLE OF CONTENTS

Mechanical Draft Dry Cooling Tower
Mechanical Draft Wet/Dry Cooling Tower
Elimination of Impractical Alternatives
Once Through Cooling

Cooling Lake

Specifications for Reasonable Alternatives
Spray Pond

Natural Draft Wet Cooling Tower
Mechanical Draft Wet Cooling Tower -
Mechanical Draft Dry Cooling Tower
Mechanical Draft Wet/Dry Cooling Tower
Environmental Costs

Plume Formation

Ground Fog and Ice

Aesthetic Impact of Plumes

Drift

Water Use

Withdrawal

Water Consumption

Blowdown

Land Use

Aesthetic Impact of Structures
Economic Costs

Effects on Plant Power Production
Monetary Costs

Comparison of Alternatives

Direct Comparison of Reasonable Alternatives
Reasons for Selection of Chosen System
Intake System

Description of Alternatives
Conventional Traveling Screens

22

Page

10.
10.

10

10

10

10

1-5
1-7

.1-8
10.
10.
10.

1-8

1-9

.1-9
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

1-9

1-9

1-10
1-10
1-10
1-10
1-11
1-12
1-12
1-13
1-13
1-14
1-15
1-17
1-17
1-19
1-19
1-19
1-20

.1-20
10.
.2-1
10.
10.

1-21

2-2
2-2



R

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

N NN PN N NN N N NN NN NN RN RO NN N NN PN NN NN N MDD NN
e r e e e e e e e e e . e e e e e e e e e e e e ee el el T

o Oy Oy O B PR DR PR DD DR WWWWW NN NN NN A e e

W 00 N OOy o B W N

SHwWw N -~

ST W N -

W NN NN -

TABLE OF CONTENTS

Traveling Screens Mounted at Angle to Flow
Single Entry-Double Exit (Passavant) Screens
Horizontal Traveling Screens

Louver System

Electric Screens

Bubble, Light and Sound Barriers
Perforated Pipe

Infiltration Beds

Elimination of Impractical Alternatives
Horizontal Traveling Screens

Louver System

Electric Screens

Bubble, Light and Sound Barriers
Infiltration Beds

Specifications for Reasonable Alternatives
Modified Conventional Traveling Screens
Traveling Screens Mounted at Angle to Flow
Single Entry-Double Exit (Passavant) Screens
Perforated Pipe

Environmental Costs

Entrainment

Entrapment and Impingement

Fish Escape Passages

Water Velocity at the Surface of Intake Screen

Fish Resources in Clinch River
Construction Effects

Aesthetic Impact of Intake Structure
Economic Costs

Comparison of Alternatives

Direct Comparison of A1l Reasonable Alternatives

Reasons for Selection of Chosen System

23

Page

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
.2-9

.2-10
10.
10.
10.
.2-11
.2-12
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

10
10

10
10

2-3
2-3
2-4
2-5
2-5
2-6

2-7
2-8

2-9

2-10
2-10
2-10

2-12
2-13
2-13
2-14
2-15
2-16
2-17
2-18
2-18
2-19
2-20
2-20
2-22



10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

DD B B PR PSR DRWWWWW W WWWWWWWWWwWwWwWw w ww

OO B DR PR DR DR PR DWW WWRN e
s <

— el et med d e e ]

Gl B W N e e

N DN = -
w N

TABLE OF CONTENTS

Discharge System

Description of Alternatives

Surface Discharge

Submerged Discharge

Elimination of Impractical Alternatives
Specifications for Reasonable Alternatives
Low Momentum Surface Discharge

High Momentum Submerged Single Port Discharge
High Momentum Submerged Multiport Discharge
Environmental Costs

Mixing Effectiveness

Thermal Plumes

Chemical Plumes

Effects on Navigation

Effects on Aquatic Life

Construction Effects

Aesthetics

Economic Costs

Comparison of Alternatives

Direct Comparison of Reasonable Alternatives
Reasons for Selection of Chosen System
Chemical Waste Treatment System

Description of Alternatives

Reference System Design

Waste Streams

Process Description

Alternatives

Mechanical Dewateringvof Clarifier Blowdown
Reverse Osmosis in Makeup Water Treatment System

Zero Discharge of Surge and Neutralizing Tank
Effluent

24

Page

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
.3-10
10.
.3-10
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

10

10

3-2

3-2

3-3
3-3
3-3
3-3
3-4
3-4
3-4
3-5
3-8

3-8
3-9
3-9

3-10

3-11
4-1
4-2
4-2
4-2
4-7
4-10
4-10
4-10
4-11



10.
10.
10.
10.

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.6.
10.
10.
10.
10.

S I .

A [ UHUEY U | —)

N N NN

O OO0 Oy OO B W N

P~ w Ny =

O O AW NN NN - A=

NN -

-_—

TABLE OF CONTENTS

Elimination of Impractical Alternatives
Mechanical Dewatering of Clarifier Blowdown

Reverse Osmosis in Makeup Water Treatment System
Off-Site Treatment of Surge and Neutralizing

Tank Effluent

Percolation Ponds

Specifications for Reasonable Alternatives
Environmental Costs

Economic Costs

Comparison of Alternatives

Direct Comparison of Reasonable Alternatives

Reason for Selection of Chosen System
Biocide System

Description of Alternatives

Chlorination

Organic Chemicals

Ozone

Mechanical Cleaning

Elimination of Impractical Alternatives
Organic Chemicals

Ozone

Specifications for Reasonable Alternatives
Environmental Costs

Economic Costs

Comparison of Alternatives

Sanitary Waste System

Description of Alternatives

Tap-In to Existing Treatment Facility
Ground Discharge

Incineration

Extended Aeration/Filtration/Chlorination

25

Page

10
10
10

10.
10.
10.

10

10

10
10

10

10

10

10

.4-12
.4-12
.4-13
10.

4-14

4-14
4-14
4-15

L4-17
10.

4-17

L4-17
10.

4-18

.5-1
.5-2
10.
10.
10.

5-2

5-3

.5-4
10.
10.
10.
.5-6
10.

5-5

5-5

5-6

.5-8
10.
.6-1
10.
10.
10.
10.
10.

5-8

6-2
6-2
6-2
6-3



10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.6.
10.
10.7.
10.7.1.
10.7.1.
10.
10.
10.7.1.

10.7.1.3.3
10.7.1.3.4
10.7.1.3.5

10.7.1.3.6
10.7.1.3.7

10.7.1.3.
10.7.

~

NN N N N N N Y0y OO OO YOO O O O OY
R e e e e s e e e e s e e e e

—_— et el eed e et

Y Y Oy O H W W W w NN NN =
. . . . . . . . . .
—

w W w N -

w

TABLE OF CONTENTS

Activated Sludge/Membrane Filtration
Clarification/Filtration/Carbon Adsorption
Elimination of Impractical Alternatives
Tap-In to Existing Treatment Facility
Ground Discharge

Incineration

Specifications for Reasonable Alternatives
Extended Aeration/Filtration/Chlorination
Activated Sludge/Membrane Filtration
Clarification/Filtration/Carbon Adsorption
Environmental Costs

Economic Costs

Comparison of Alternatives

Direct Comparison of Reasonable Alternatives
Reasons for Selection of Chosen System
Liquid Radwaste System

System

Purpose of System

Identification of Selected System
Identification of Alternatives

Alternative 1 - Direct Discharge

Alternative 2 - Reverse Osmosis and
Demineralization

Alternative 3 - Single Stage Demineralization
Alternative 4 - Single Stage Evaporation

Alternative 5 - Reverse (Osmosis, Demineralization
and Evaporation

Alternative 6 - Evaporation and Demineralization

Alternative 7 - Evaporation and Demineralization
Low and Intermediate Levels

Laundry Alternative
Elimination of Impractical Alternatives

26

Page

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
.6-9
10.
10.
10.
10.
10.
10.
10.
10.
10.

10

10.
10.
10.

10.
10.

10.
10.

6-4
6-5
6-5
6-5
6-6
6-6

6-6
6-7

6-7
6-8

6-9
6-9
7-1

7-1
7-4
7-5
7-7
7-7

7-8
7-8
7-9

7-9
7-10

7-10
7-11



10.
10.
10.
10.
10.
10.7.
10.7.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

o W 00 W 00 0 0 W 0 0 W W 0 0 W 0 0 00 N N N N N N N N N N NN

NN N N N NN NN O DSW

W N = ed md e

W W W W W W NN NN N = ad

W N m oL

—r e ] ) )

W NN -

NN~

B w Ny -

TABLE OF CONTENTS

Specifications for Reasonable Alternatives
Environmental Concerns

Economic Considerations

Comparison of Alternatives
Balance of Plant Considerations
Identification of Alternatives
Storage

Direct Discharge After Dilution
Additional Dilution

Packaging

Environmental Concerns

Economic Considerations
Comparison of Alternatives
Gaseous Radioactive Waste Processing
Description of Alternatives
Primary Process Systems

CAPS

RAPS

Cover Gas Alternatives

Gas Leakage Control

Environmental Cost

Release of Radioactive Gases
Wastes Produced by Alternative Systems
Radioactive By-Products
Non-Radioactive Materials
Comparison of Alternatives

Direct Comparison of Alternatives
System 1 - FFTF

System 2 - Once-Through Argon
System 3 - Helium

System 4 - Modified FFTF (Selected for CRBRP)

27

Page

10.
10.
10.
10.
10.
10
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

7-12
7-12
7-12
7-13
7-14

.7-14

7-14
7-15
7-15
7-16
7-16
7-17
7-17

8-3
8-4
8-4

8-5
8-6

8-6
8-7
8~7
8-8
8-8
8-8

8-9
8-9
8-10



10.8.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

A A A AP EAE DS DWW W W
W N e e =
w

W W W W 0 O W O 0 W 0 W 0 &
;\)_' . . P « e

10.10

10.10.1
10.10.2
10.10.3

11.0

11.
11.
11.

11.
11.
1.

w W -

TABLE OF CONTENTS

System 5 - Modified FFTF + HLC
Basis for Choice of Selected System
Desired System Based on Alternatives Study
Control of Releases

Balance of Plant Considerations
Identification of Alternatives
Direct Discharge

Storage of Condenser Off Gases
Discharge After Cooling
Environmental Concerns

Economic Considerations

Comparison of Alternatives
Transmission Facilities

Description of Alternative Segment
Environmental Impacts

Comparison of Proposed and Alternate Route
Segments

Other Systems

Emergency Diesel Generators and Diesel Fire Pump
Auxiliary Steam Generator

Emergency Cooling Towers

SUMMARY OF BENEFIT-COST ANALYSIS

General Considerations

Important Benefits of the Proposed Facility
Primary Benefits

Secondary Benefits

Project Cost-Effectiveness

Strategic Alternatives to Project

Site Alternatives

28

Page

10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.
10.

10.
10.
10.
10.

11
11
11
11

11
11

8-10
8-11
8-12
8-12
8-13
8-14
8-14
8-14
8-14
8-15
8-16
8-16
9-1

9-2
9-3

10-1
10-1
10-1
10-1

-1
.2-1
2-1
.2-3
11.
.3-2
.3-3

‘\‘/



e’

11.
11.
11.
11.
11.
11.
11.

11.5.
11.5.2
11.5.

12.0

13.0

14.0

oo SRR W W
(%]

TABLE OF CONTENTS

Plant Design Alternatives
Cost-Effectiveness of Proposed Plant
Summary Costs of Proposed Plant
Environmental Costs

Economic Costs

Social Costs

Balance of Benefits and Costs
National-Level Benefit-Cost Balance
Local Level Benefit-Cost Balance
Summary Benefit-Cost Balance

ENVIRONMENTAL APPROVALS AND CONSIDERATIONS

REFERENCES

APPENDICES

29

Page

1. :
.3-5

.4-1
L4-1
.4-1
.4-2
.5-1
1.
.5-3
.5-4

1
11
11
1
1
1

N
1

12.

13.

0-1

0-1

14.0-1



LIST OF TABLES

Volume I

Table No. and Title

1.0 OBJECTIVE OF THE PROPOSED FACILITY

1.3-1 Prototypicality of CRBRP Systems and Cdmponents for
Commercial Plant Application

1.3-2  Principal Design Parameter Comparison, CRBRP and
LMFBR Commercial Plant ‘

2.0 THE SITE

2.2-1 Urban Centers with Population >2,500 Within a
50-Mile Radius of the CRBRP for Census Year 1970

2.2-2 Urban Areas with Population <2,500 Within a
50-Mile Radius of the CRBRP for Census Year 1970

2.2-3  Population Distribution Within 10 Miles of the
CRBRP for Census Year 1970

2.2-4 Projected Population Distribution Within 10 Miles
of the CRBRP for Census Year 1980

2.2-5 Projected Population Distribution Within 10 Miles
of the CRBRP for Census Year 1990

2.2-6 Projected Population Distribution Within 10 Miles
of the CRBRP for Census Year 2000

2.2-7 Projected Population Distribution Within 10 Miles
of the CRBRP for Census Year 2010

2.2-8 Population Distribution Within 50 Miles of the CRBRP
for Census Year 1970

2.2-9  Projected Population Distribution Within 50 Miles
of the CRBRP for Census Year 1980

2.2-10 Projected Population Distribution Within 50 Miles

of the CRBRP for Census Year 1990

31

Page

1.3-15

2.2-22

2.2-23

2.2-24

2.2-25



LIST OF TABLES

Table No. and Title

2.2-11

Projected Population Distribution Within 50 Miles
of the CRBRP for Census Year 2000

Projected Population Distribution Within 50 Miles
of the CRBRP for Census Year 2010

Transient Population Within 5-Mile Radius of the
CRBRP

Estimated Average Peak Hour Use at Recreation Areas

Within 10 Miles of the CRBRP
Traffic Locked Through Melton Hill Dam

Information on Schools Within 10-Mile Radius of
CRBRP

Hospitals Within 50 Miles of Site

Commercial Dairy Herds Within 10 Miles of CRBRP

Industrial Water Supplies Within a 20-Mile Radius

of CRBRP

Public Water Supplies Within a 20-Mile Radius of
CRBRP

Distribution of Burials by Mound Construction
Stage at 40RE124

Stratigraphic Units - Vicinity of CRBRP Site
Radiometric Age Determinations

Preliminary Tabulations - Compressional and Shear
Wave Velocities and Elastic Module Calculations
at the CRBRP Site

Clinch River Stream Gage Locations, 1936-1968

Periods of Zero Release from Melton Hill Dam
May 1963 - October 1972

Average Monthly Turbine and Gate Discharges in
Day-Second-Feet, Melton Hill Dam

32

Page
2.2-26

2.2-27

2.2-28

2.2-29

2.2-31
2.2-32

2.2-33
2.2-34
2.2-35

2.4-17
2.4-19
2.4-20

2.5-21
2.5-22

2.5-23

N’



e : ~
|
N’

LIST OF TABLES

Table No. and Title

2.5-4

2.5-5

2.5-6

2.5-7

2.5-8
2.5-9

2.5-10

2.5-11

2.5-12
2.5-13
2.5-14
2.5-15
2.5-16
2.5-17

2.5-18
2.5-19

2.5-20

Melton Hi11 Dam - 1973 Discharge in Day-Second-Feet
Watts Bar Reservoir Elevations, 1964-1973

March 17, 1973, High Water Marks Clinch River in
Vicinity of CRBRP Site

Average Daily Maximum, Minimum and Mean Temperatures
for each Month

Clinch River Water Quality Data

Non-radioactive Water Monitoring Data - White Oak
Dam, 1971

Non-radioactive Water Monitoring Data - White Oak
Dam, 1972

Summary of Discharge - Weighted Mean Values of Stable

Chemical Analyses of Clinch River Water, White Oak
Dam .

Non-radioactive Monitoring Data - ORGDP Pumping
Station, 1971

Non-radioactive Monitoring Data - ORGDP Pumping
Station, 1972

Summary of Discharge - Weighted Mean Values of
Stable Chemical Analyses of Clinch River Water,
ORGDP Pumping Station

Clinch River Watershed, Municipal Waste Discharges
Clinch River Watershed, Industrial Waste Discharges
Summary of Packer Test Data

Summary of Well Survey Data

Data on Public Ground Water Supplies Within a
20-Mile Radius of the Site

Results of Chemical and Physical Tests of Ground-
Water Quality

33

Page

N NN

.5-24
.5-25
.5-26

.5-27

.5-28
.5-30

.5-31

.5-32

.5-33

.5-34

.5-35

.5-36

.5-37

.5-44

.5-53
.5-58

.5-60



LIST OF TABLES

Table No. and Title

2.6-1

2.6-2

2.6-10

Maximum Recorded Point Rainfall, Knoxville,
Tennessee Airport

Calculated Rainfall Over Various Time Periods for a
Recurrence Interval of 100 Years at the CRBRP Site
Area

Monthly Distribution of Severe Weather - Oak Ridge
City Office

Monthly Climatological Temperature Data, Oak Ridge
Area Station, X-10

Monthly Wind Data

Monthly Average Relative Humidity Values for
Knoxville Airport

Frequency Distribution of Relative Humidities
According to Ambient Temperatures for Bull Run
Steam Plant

Precipitation Data, Oak Ridge Area Station, X-10
Snow and Ice Pellet Data for Oak Ridge City Office

Monthly Mean Number of Heavy Fog Days for Knoxville
and Oak Ridge City Office

Fog Occurrence Data Listing Mean Number of Days
for January 1964 through October 1970

Joint Percentage Frequencies of Wind Direction and
Wind Speed for Different Stability Classes,
Stability Class A

Joint Percentage Frequencies of Wind Direction and

Wind Speed for Different Stability Classes,
Stability Class B

Joint Percentage Frequencies of Wind Direction and
Wind Speed for Different Stability Classes,
Stability Class C -

Joint Percentage Frequencies of Wind Direction and

Wind Speed for Different Stability Classes,
Stability Class D

34

Page
2.6-29

2.6-30

2.6-31
2.6-32

2.6-33
2.6-34

2.6-35
2.6-36

2.6-37
2.6-38

2.6-39

2.6-40

2.6-41

2.6-42

2.6-43



LIST OF TABLES

Table No. and Title

2.6-16
2.6-17
2.6-18

2.6-19

2.6-20

2,6-21

2.6-22

2.6-23
2.6-24
2.6-25
2.6-26

2.6-27

Joint Percentage Frequencies of Wind Direction and
Wind Speed for Different Stability Classes,
Stability Class E

Joint Percentage Frequencies of Wind Direction and

Wind Speed for Different Stability Classes,
Stability Class F

Joint Percentage Frequencies of Wind Direction and
Wind Speed for Different Stability Classes,
Stability Class G .

Percent Occurrence of Wind Speed for All Wind
Directions, X-10 (Oak Ridge) Meteorological Facility

Percentage Frequency of Stability Distribution for
Two Temperature Differentials for the CRBRP
Meteorological Tower

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class A, CRBRP Meteorological
Tower, 75-Foot Level

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class B, CRBRP Meteorological

Tower, 75-Foot Level

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class C, CRBRP Meteorological
Tower, 75-Foot Level

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class D, CRBRP Meteorological
Tower, 75-Foot Level

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class E, CRBRP Meteorological

- Tower, 75-Foot Level

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class F, CRBRP Meteorological
Tower, 75-Foot Level

Annual Joint Frequency of Wind Direction and Wind

Speed for Stability Class G, CRBRP Meteorological -
Tower, 75-Foot Level

35

Page
2.6-44

2.6-45

2.6-46

2.6-47

2.6-48

2.6-49

2.6-50

2.6-51

2.6-52

2.6-53

2.6-54

2.6-55



LIST OF TABLES

Table No. and Title

2.6-28

2.6-29

2.6-30

2.6-31

2.6-32
2.6-33
2.6-34
2.6-35
2.6-36
2.6-37
2.6-38

2.6-39

Annual Joint Frequency of Wind Direction and Wind
Speed for A1l Stability Classes, CRBRP Meteorological
Tower, 75-Foot Level

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class A, CRBRP Meteorological
Tower, 200-Foot Level

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class B, CRBRP Meteorological
Tower, 200-Foot Level

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class C, CRBRP Meteorological
Tower, 200-Foot Level

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class D, CRBRP Meteorological
Tower, 200-Foot Level

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class E, CRBRP Meteorological
Tower, 200-Foot Level :

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class F, CRBRP Meteorological
Tower, 200-Foot Level :

Annual Joint Frequency of Wind Direction and Wind
Speed for Stability Class G, CRBRP Meteorological
Tower, 200-Foot Level

Annual Joint Frequency of Wind Direction and Wind
Speed for A1l Stability Classes, CRBRP Meteorological
Tower, 200-Foot Level

Percentage Distribution of the Pasquill Stability
Classes A-G Using the CRBRP On-Site Data, 75-Foot
Wind Level

Percentage Distribution of the Pasquill Stability
Classes A-G Using the CRBRP On-Site Data, 200-Foot
Wind Level

Atmospheric Dilution Factors for 95 and 50 Percent
Weather

36

Page
2.6-56

2.6-57
2.6-58
2.6-59
2.6-60
2.6-61
2.6762
2.6-63
2.6-64
2.6-65
2.6-66

2.6-67

Naseraz’



LIST OF TABLES

Table No. and Title

2.6-40

2.6-41
2.6-42

2.6-43

2.6-44

2.6-45

2.6-46

2.6-47

2.6-48

2.6-49

2.6-50

2.6-51

2.6-52

2.6-53

2.7-1
2.7-2

Atmospheric Dilution Factors x/Q for Accident

Conditions

Short-Term Meteorological Data

Building Wake Effect on x/Q Values

Summary of Assumptions for Short-Term, Accident,

x/Q Estimates

Estimated Annual Average
Wind Direction and Speed

Estimated Winter Average
Wind Direction and Speed

Estimated Spring Average

Wind Direction and Speed

Estimated Summer Average
Wind Direction and Speed

x/Q (sec/m>) Values Using
at 75-Foot Level

x/Q (sec/m3) Values Using
at 75-Foot Level

x/Q (sec/m3) Values Using
at 75-Foot Level

x/Q (sec/m3) Values Using
at 75-Foot Level

Estimated Fall Average x/Q (sec/m3) Values Using

Wind Direction and Speed

Estimated Annual Average
Wind Direction and Speed

Estimated Winter Average
Wind Direction and Speed

Estimated Spring Average
Wind Direction and Speed

Estimated Summer Average
Wind Direction and Speed

at 75-Foot Level

x/Q (Sec/m3) Values Using
at 200-Foot Level

x/Q (sec/m3) Values Using
at 200-Foot Level

x/Q (sec/m3) Values Using
at 200-Foot Level

x/Q (sec/m3) Values Using
at 200-Foot Level

Estimated Fall Average x/Q (sec/m3) Values Using

Wind Direction and Speed

Soil Types of the Clinch

at 200-Foot Level

River Site

Overstory Vegetation Data of the Clinch R1ver Site,
Mixed Hardwood Community Area K

2

37

Page
2.6-68

2.6-69
2.6-70
2.6-71

2.6-72 -

2.6-73

2.6-74

2.6-75

2.6-76

2.6-77

2.6-78

2.6-79

2.6-80

2.6-81

2.7-88
2.7-90



LIST OF TABLES

Table No. and Title

2.7-3

2.7-4

2.7-5

2.7-6

2.7-7

2.7-8

Overstory Vegetation Data of the Clinch

Mixed

Mixed

Woody
Site,

Woody
Site,

Woody
Site,

Woody
Site,

Woody
Site,

Woody
Site,

Woody
Site,

Woody
Site,

. Woody

Site,

Woody
Site,

 Woody

Site,

Woody
Site,

Hardwood Community Area L

Hardwood Community Area L'

Understory Vegetation Data of
Mixed Hardwood Community Area

Understory Vegetation Data of
Mixed Hardwood Community Area

Understory Vegetation Data of
Mixed Hardwood Community Area

Understory Vegetation Data of
Mixed Hardwood Community Area

Understory Vegetation Data of
Mixed Hardwood Community Area

Understory Vegetation Data of
Mixed Hardwood Community Area

Understory Vegetation Data of
Mixed Hardwood Community Area

Understory Vegetation Data of
Mixed Hardwood Community Area

Understory Vegetation Data of
Mixed Hardwood Community Area

Understory Vegetation Data of
Mixed Hardwood Community Area

Understory Vegetation Data of
Mixed Hardwood Community Area

Understory Vegetation Data of
Mixed Hardwood Community Area

Overstory Vegetation Data of the Clinch

the
K

the
K

the
K
the
K

the
K

the
K

the
L

the
L

the
L

the
L

the
L

the
L

Woody Understory Vegetation Data of the
Site, Mixed Hardwood Community Area L

38

River Site,

River Site,

Clinch

Clinch

Clinch

Clinch

Clinch

Clinch

Clinch

Clinch

Clinch

Clinch

Clinch

Clinch

Clinch

River
River
River
River
River
River
River
River
River
River
River
River

River

Page
2.7-92

2.7-94

2.7-95

2.7-97

2.7-99

2.7-100

2.7-101

2.7-102

2.7-103

2.7-104

2.7-105

2.7-106

2.7-107

2.7-108

2.7-109



N

Table No. and
2.7-18

.7-19
77—20
.7-21
.7-22
.7-23
7-24
.7-25
.7-26

7-27

.7-28

.7-29

.7-30

.7-31

.7-32

LIST OF TABLES
Title

Understory Vegetation Data of the Clinch River

Mixed Hardwood Community Area L

Understory Vegetation Data of the Clinch River

Mixed Hardwood Community Area L

Understory Vegetation Data of thevC1inch River

Mixed Hardwood Community Area L

Understory Vegetation Data of the Clinch River

Mixed Hardwood Community Area L

Understory Vegetation Data of the Clinch River

Mixed Hardwood Community Area L

and Herbaceous Ground Cover Data of the Clinch

Site, Mixed Hardwood Community Area K

and Herbaceous Ground Cover Data of
Site, Mixed Hardwood Community Area

and Herbaceous Ground Cover Data of
Site, Mixed Hardwood Community Area

and Herbaceous Ground Cover Data of
Site, Mixed Hardwood Community Area

and Herbaceous Ground Cover Data of
Site, Mixed Hardwood Community Area

and Herbaceous Ground Cover Data of
Site, Mixed Hardwood Community Area

and Herbaceous Ground Cover Data of
Site, Natural Pine Community Area C

and Herbaceous Ground Cover Data of
Site, Natural Pine Community Area G

Woody and Herbaceous Ground Cover Data of the
River Site, Natural Pine Community Area H

Overstory Vegetation Data of the Clinch River
White Pine Plantation Area I

39

Clinch

Clinch

Clinch

Clinch

Clinch

 Clinch

Clinch

Clinch

Site,

Page
.7-110

7-1
7-112
.7-113
.7-114
.7-115
.7-119
.7-121
.7-123
.7-125
.7-128
.7-133
.7-136
.7-138

.7-140



Table No. and

2.7-33

2.7-34

2.7-35

2.7-36

2.7-37

2.7-38

2.7-39

2.7-40

2.7-41

2.7-42

2.7-43

2.7-44

2.7-45

2.7-46

2.7-47

Woody
Site,

Woody
Site,

Woody
Site,

Woody
Site,

Woody
Site,

Woody
River

Woody
River

Woody
River

Woody

LIST OF TABLES

Title

Understory Vegetation Data of the Clinch River
White Pine Plantation Area I

Understory Vegetation Data of the Clinch River
White Pine Plantation Area I

Understory Vegetation Data of the Clinch River
White Pine Plantation Area I

Understory Vegetation Data of the Clinch River
White Pine Plantation Area I

Understory Vegetation Data of the Clinch River
White Pine Plantation Area I

and Herbaceous Ground Cover Data of the Clinch
Site, White Pine Plantation Area I

and Herbaceous Ground Cover Data of the Clinch
Site, Cedar Glade Community Area E

and Herbaceous Ground.Cover Data of the Clinch
Site, Hardwood-Cedar Community Area F

Plant Communities Affected by the Propdsed

Transmission Route

Woody

Plant Communities Potentially Affected by the

Alternative Transmission Route

Plant

Communities and Cover Types Along the Proposed

Clinch River Transmission Route

Plant Communities and Cover Types Along the Alternate

Clinch River Transmission Route

Overstory and Understory Associations on the Proposed

Clinch River Transmission Route

Overstory and Understory Associations on the Alternate

Clinch River Transmission Route

Mammals Observed or Trapped on the Clinch River Site
During Late Winter and Spring Surveys (1974)

40

Page

N

.7-141

.7-142

.7-143

.7-144

.7-145

.7-146

.7-147

.7-152

.7-155

.7-156

.7-157

.7-158

.7-159

.7-160

.7-161



LIST OF TABLES

Table No. and Title

2.7-48

2

2.

.7-49

7-50

.7-51

.7-52

.7-53

.7-54

.7-55

.7-56

.7-57

.7-58

.7-59

.7-60

.7-61
.7-62

.7-63

Mammals of the Clinch River Site
A11 Avifauna Species Observed on the Clinch River Site
Avifauna of the Oak Ridge Reservation

Avifauna Species Observed in Hardwood Communities
on the Clinch River Site

Avifauna Species Observed Along Borders of Fields,
Transmission Lines and Forest Communities on the
Clinch River Site

Avifauna Species Observed in Natural Pine Communities
G and H and in Open Habitats on the Clinch River Site

Avifauna Species Observed Near Aquatic Communities
on the Clinch River Site

Avifauna Species Observed in Coniferous Communities
B, C, E and I on the Clinch River Site

The Most Commonly Observed Avifauna Species Observed
on the Clinch River Site

Relative Abundance of Herpetofauna Species Observed
on the Clinch River Site

Herpetofauna Species Observed on the Oak Ridge
Reservation '

Forest Invertebrate Fauna Identified on the Oak Ridge
Reservation

Survey of Beef Cattle and Dairy Cows in an Area wifhin
10 Miles of the CRBRP Site

VOLUME II

Clinch River Water Quality Data

Non-Radioactive Water Monitoring Data - ORGDP
Pumping Station

Non-Radioactive Water Monitoring Data - ORGDP
Pumping Station

41

Page

2.7-162
2.7-164
2.7-169
2.7-174

2.7-177

2.7-180

2.7-182

2.7-183

2.7-184

2.7-185

2.7-186

2.7-188

2.7-199

2.7-200
2.7-202

2.7-203



LIST OF TABLES

Table No. and Title Page

2.7-64 Water Levels from Stadium Staff Readings at Clinch 2.7-204
River Mile 16.5

2.7-65 Chemical and Physical Field Measurements, 2.7-207
March 26, 1974 - Clinch River

2.7-66 Chemical and Physical Field Measurements, 2.7-212
May 29, 1974 - Clinch River

2.7-67 Chemical and Physical Field Measurements, 2.7-218
June 27, 1974 - Clinch River

2.7-68 Chemical and Physical Field Measurements, 2.7-224
July 22, 1974 - Clinch River

2.7-69 Chemical and Physical Field Measurements, 2.7-229
August 26, 1974 - Clinch River

2.7-70 Chemical and Physical Field Measurements, 2.7-235
September 24, 1974 - Clinch River

2.7-71 Physical and Chemical Routine Laboratory Analysis - 2.7-241
Clinch River -

2.7-72 Additional Chemical Analysis - Clinch River 2.7-244

2.7-73 Categorization of Sediment According to Particle 2.7-246
Diameter

2.7-74 Sediment Analysis, Particle Size and Volatile Solid 2.7-247
Content - Clinch River, Collected March 25 and
29, 1974 -

2.7-75 Sediment Analysis, Particle Size and Volatile Solid 2.7-248

Content - Clinch River, Collected June 1, 1974

2.7-76 Sediment Analysis, Particle Size and Volatile Solid 2.7-249
Content - Clinch River, Collected July 25, 1974

2.7-77 Sediment Analysis, Particle Size and-Volatile Solid 2.7-250
Content - Clinch River, Collected September 25, 1974

2.7-78 Sediment Analysis, Phosphate and Heavy Metal Content -  2.7-25]
Clinch River

2.7-79 Bacteria : 2.7-252

42



2.7-80

2.7-81
2.7-82
2.7-83

2.7-84
2.7-85
2.7-86
2.7-87
2.7-88
2.7-89
2.7-90
2.7-91
2.7-92
2.7-93
2.7-94

2.7-95

LIST OF TABLES

" Table No. and Title

Occurrence of Microscopic Organisms in the Clinch
River

Groups of Algae in the Clinch River
Phytoplankton Species Collected in the Clinch River

Phytoplankton, Percent Composition (based on Species
Number) - Clinch River

Phytoplankton, Four Most Abundant Species on Each
Field Trip, Collected in the Clinch River

Phytoplankton, Enumeration Per Liter and Diversity
Clinch River, Collected on March 26, 1974

Phytoplankton, Enumeration Per Liter and Diversity
Clinch River, Collected May 29, 1974

Phytoplankton, Enumeration Per Liter and Diversity
Clinch River, Collected June 27 and 28, 1974

Phytoplankton, Enumeration Per Liter and Diversity
Clinch River, Collected July 22, 1974

Phytoplankton, Enumeration Per Liter and Diversity
Clinch River, Collected August 26, 1974

Phytoplankton, Enumeration Per Liter and Diversity
Clinch River, Collected September 24, 1974

Phytoplankton, Biomass Analyses
Collected June 28, 1974

Clinch River,

Phytoplankton, Biomass Analyses
Collected July 22, 1974

Clinch River,

Phytoplankton, Biomass Analyses
Collected August 26, 1974

Clinch River,

Phytoplankton, Biomass Analyses
Collected September 24, 1974

Clinch River,

Zooplankton Species Collected in the Clinch River

43

Page
2.7-254

2.7-264
2.7-265
2.7-273

2.7-275
2.7-276
2.7-277
2.7-280
2.7-283
2.7-286
2.7-289
2.7-292
2.7-293
2.7-294
2.;-295

2.7-296



Table No. and Title

2.7-96
2.7-97
2.7-98
2.7-99
2.7-100
2.7-101
2.7-102
2.7-103
2.7-104

2.7-105
2.7-106

2.7-107
2.7-108
2.7-109

2.7-110

Zooplankton -
and Diversity

Zooplankton -
and Diversity

Zooplankton -
and Diversity

Zooplankton -
and Diversity

Zooplankton -
and Diversity

Zooplankton -
and Diversity

Zooplankton -
and Diversity

Zooplankton -
and Diversity

Zooplankton -
and Diversity

Zooplankton -
and Diversity
1974

Zooplankton -

LIST OF TABLES

Towing, Enumeration Per Liter, Biomass
- Clinch River, Collected March 26, 1974

Pumping, Enumeration Per Liter, Biomass
- Clinch River, Collected March 27, 1974

Towing, Enumeration Per Liter, Biomass
- Clinch River, Collected May 29, 1974

Pumping, Enumeration Per Liter, Biomass
- Clinch River, Collected May 29, 1974

Towing, Enumeration Per Liter, Biomass
- Clinch River, Collected June 27, 1974

Pumping, Enumeration Per Liter, Biomass
- Clinch River, Collected June 27, 1974

Towing, Enumeration Per Liter, Biomass
- Clinch River, Collected July 23, 1974

Pumping, Enumeration Per Liter, Biomass
- Clinch River, Collected July 23, 1974

Towing, Enumeration Per Liter, Biomass
- Clinch River, Collected August 26, 1974

Towing, Enumeration Per Liter, Biomass
- Clinch River, Collected September 26,

Surface Tows, Enumeration Per Liter,

Biomass and Diversity - Clinch River, Collected

September 26,

Zooplankton -

1974

Towing, Number Per Liter at Each

Sampling Station - Clinch River

Zoop]ankton -

Pumping, Number Per Liter at Each

Sampling Station - Clinch River

Zooplankton -

Pumping and Towing, Mean Number Per

Liter for Each Collection - Clinch River .

Zooplankton -

Surface Tows, Most Abundant Organisms

on Each Sampling Date - Clinch River

44

Page

2

(g ]

N

.7-301
.7-304
.7-306
.7-309
7-311
.7-313
.7-315
.7-317
.7-319

.7-321

.7-323

.7-325
.7-326
.7-327

.7-330



LIST OF TABLES

Table No. and Title

2

2

7-111
7-112
7-113
7-114
7-115

.7-116

=117
.7-118
.7-119
.7-120
.7-121
.7-122
.7-123
.7-124

.7-125

Zooplankton - Towing, Most Abundant Organisms on
Each Sampling Date - Clinch River

Zooplankton - Pumping, Most Abundant Organisms on
Each Sampling Date - Clinch River

Zooplankton - Towing, Summary of Diversity Indices -
Clinch River

Zooplankton - Pumping, Summary of Diversity Indices -
Clinch River

Zooplankton Collected by the TVA at Clinch River
Mile 17.1

Periphyton, Enumeration Per Square Centimeter and
Diversity - Clinch River, Collected on March 26
and 27, 1974

Periphyton, Enumeration Per Square Centimeter and
Diversity - Clinch River, Collected on May 1, 1974

Periphyton, Enumeration Per Square Centimeter and
Diversity - Clinch River, Collected on May 29, 1974

Periphyton, Enumeration Per Square Centimeter and
Diversity - Clinch River, Collected on June 24, 1974

Periphyton, Enumeration Per Square Centimeter and ,
Diversity - Clinch River, Collected on August 9, 1974

Periphyton, Enumeration Per Square Centimeter and
Diversity - Clinch River, Collected on October 23, 1974

Periphyton, Total Number of Organisms Per Square
Centimeter at Each Sampling Station, Collected in the
Clinch River '

Periphyton Species Collected in the Clinch River

Periphyton, Percent Composition (Based on Species
Number) - Clinch River

Periphyton, Mean Number of Organisms Per Square
Centimeter on Each Field Trip, Collected in the

. Clinch River

45

Page
2.7-331

2.7-332
2.7-333
2.7-334
2.7-335

2.7-337

2.7-339
2.7-342
2.7-345
2.7-348.
2.7-350
2.7-353
2.7-354
2.7-361

2.7-362



LIST OF TABLES

Table No. and Title

| 2.7-126
2.7-127
2.7-128
2.7-129
2.7-130
l2.7-131

2.7-132

2.7-133
2.7-134
2.7-135

2.7-136
2.7-137
2.7-138

2.7-139

Periphyton, Four Most Abundant Species on Each
Field Trip, Collected in the Clinch River

Periphyton, Chlorophyll Analysis and Autotrophic
Index - Clinch River, Collected May 29, 1974

Periphyton, Chlorophyll Analysis and Autotrophic
Index - Clinch River, Collected June 24, 1974

Periphyton, Chlorophyll Analysis and Autotrophic
Index - Clinch River, Collected August 9, 1974

Periphyton, Chlorophyll Analysis and Autotrophic
Index - Clinch River, Collected October 23, 1974

Benthic Macroinvertebrate Species Collected in the
Clinch River by Dredging

Benthic Macroinvertebrates - Dredging, Enumeration
and Diversity - Clinch River, Collected March 25 and
29, 1974

Benthic Macroinvertebrates - Dredging, Enumeration
and Diversity - Clinch River, Collected June 1, 1974

Benthic Macroinvertebrates - Dredging, Enumeration
and Diversity - Clinch River, Collected June 26, 1974

Benthic Macroinvertebrates - Dredging, Enumeration
and Diversity - Clinch River, Collected July 25, 1974

Benthic Macroinvertebrates - Dredging, Enumeration
and Diversity - Clinch River, Collected August 26
and 28, 1974

Benthic Macroinvertebrates - Dredging, Enumeration
and Diversity - Clinch River, Collected September 25,
1974

Relative Abundance of Benthic Macroinvertebrate
Species Collected by Dredging on Each Sampling Trip
at the Clinch River ’

Abundénce of Benthic Macroinvertebrates from Each
Sampling Trip Collected by Dredging

46

Page
2.7-363

2.7-364
2.7-365
2.7-366
2.7-367
2.7-368

2.7-372

2.7-377
2.7-382
2.7-387

2.7-392

2.7-397

2.7-402

2.7-406

Nemort



LIST OF TABLES

Table No. and Title

2.7-140
2.7-141
2.7-142
2.7-143
2.7-144
2.7-145

2.7-146

2.7-147

2.7-148

2.7-149

2.7-150

2.7-151

Three Most Dominant Benthic Macroinvertebrates
Collected by Dredging on Each Sampling Trip at the

Clinch River

Size Frequency Distribution of Corbicula sp. Less
Than Ten Millimeters Collected by Dredging on the

Clinch River

Percent Composition of Corbicula sp. Less Than Ten
Millimeters Collected by Dredging on the Clinch

River

Lengths of Corbicula sp.
Collected by Dredging on
and 29, 1974 _

Lengths of Corbicula sp.
Collected by Dredging on
1974

Lengths of Corbicula sp.
Collected by Dredging on
1974

Lengths of Corbicula sp.
Collected by Dredging on
1974

Lengths of Corbicula sp.

Collected by Dredging on
and 28, 1974

Lengths of Corbicula sp.
Collected by Dredging on
September 25, 1974

Per
the

Per
the

Per
the

Per
the

Per
the

Per
the

Sampling Station
Clinch River - March 25

Sampling Station
Clinch River - June 1,

Sampling Station
Clinch River - June 26,

Sampling Station.
Clinch River - July 25,

Sampling Station
Clinch River - August 26

Sampling Station
Clinch River -

Species Diversities for Benthic Macroinvertebrates
Collected by Dredging at the Clinch River

Distribution of Benthic Macroinvertebrates by

Sediment (Particle) Size

Benthic Macroinvertebrates - Dredging, Biomass
Estimate - Clinch River, Collected March 25 and

29, 1974

47"

Page
2.7-407

2.7-408
2.7-409
2.7-410
2.7-411
2.7-413
2.7-415
2.7-417
2.7-420

2.7-423

2.7-424

2.7-425



LIST OF TABLES

Table No. and Title

2.7-152
2.7-153
2.7-154

2.7-155

2.7-156
2.7-157
2.7-158

2.7-159
2.7-160
.2.7-161
2.7-162

2.7-163
2.7-164

2.7-165

Benthic Macroinvertebrates - Dredging, Biomass
Estimate - Clinch River, Collected June 1, 1974

Benthic Macroinvertebrates - Dredging, Biomass
Estimate - Clinch River, Collected June 26, 1974

Benthic Macroinvertebrates - Dredging, Biomass
Estimate - Clinch River, Collected July 25, 1974

Benthic Macroinvertebrates - Dredging, Biomass
Estimate - Clinch River, Collected August 26 and
28, 1974

Benthic Macroinvertebrates - Dredging, Biomass
Estimate - Clinch River, Collected September 25, 1974

Biomass of Benthic Macroinvertebrates Collected by
Dredging, Composite Ash-Free Dry Weight by Transect

Benthic Macroinvertebrate Species Collected in the
Clinch River by Artificial Substrate

Benthic Macroinvertebrates - Artificial Substrate
Near-Shore Station, Transect 5 - Clinch River,
Collected June 3, 1974

Benthic Macroinvertebrates - Artificial Substrates,
Enumeration and D1vers1ty - Clinch River, Collected
July 26, 1974

Benthic Macroinvertebrates - Artificial Substrates,
Enumeration and Diversity - Clinch River, Collected
August 9, 1974

Benthic Macroinvertebrates - Artificial Substrates,
Enumeration and Diversity - Clinch R1ver Co]]ected
September 25 and 26, 1974

Abundance of Benthic Macroinvertebrates Collected on
Artificial Substrates

Benthic Macroinvertebrates Collected by Artificial
Substrates, Dominant Organisms for Each Sampling Date

Benthic Macroinvertebrates - Artificial Substrates,

Biomass Estimate - Clinch River, Collected June 3, 1974

48

Page
2.7-426

2.7-427
2.7-428

2.7-429

2.7-430
2.7-431
2.7-432

2.7-436
2.7-437
2.7-440
2.7-443

2.7-446
2.7-447

2.7-448



N\

LIST OF TABLES

Table No. and Title

2.7-166

2.7-167

2.7-168

2.7-169

2.7-170

2.7-171

2.7-172

2.7-173

2.7-174

2.7-175

Benthic Macroinvertebrates - Artificial Substrates,
Biomass Estimate - Clinch River, Collected July 26,
1974

Benthic Macroinvertebrates - Artificial Substrates,
Biomass Estimate - Clinch River, Collected August 9,
1974

Benthic Macroinvertebrates - Artificial Substrates,
Biomass Estimate - Clinch River, Collected
September 25 and 26, 1974

Biomass of Benthic Macroinvertebrates Collected by
Artificial Substrates, Composite Ash-Free Dry
Weight by Transect

Benthic Macroinvertebrates Collected by Artificial
Substrates, Number Per Square Meter and Species
Diversity

Chironomidae Collected by Dredging and Artificial
Substrate at Clinch River Classified as Tolerant (T),
Facultative (F) and Intolerant (I) to Decomposable
Organic Wastes

Chironomidae Collected by Dredging at the Clinch River
on June 1, 1974 Classified as Tolerant (T),
Facultative (F) and Intolerant (I) to Decomposable
Organic Wastes

Chironomidae Collected by Dredging at the Clinch River
on June 26, 1974 Classified as Tolerant (T),
Facultative (F) and Intolerant (I) to Decomposable
Organic Wastes

Chironomidae Collected by Dredging at the Clinch River
on July 26, 1974 Classified as Tolerant (T),
Facultative (F) and Intolerant (I) to Decomposable
Organic Wastes

Chironomidae Collected by Dredging at the Clinch River
on August 26 and 28, 1974 Classified as Tolerant (T),
Facultative (F) and Intolerant (I) to Decomposable
Organic Wastes

49

Page
2.7-449

2.7-450

2.7-451

2.7-452

2.7-453

2.7-454

2.7-455

2.7-456

2.7-457

2.7-458



LIST OF TABLES

Table No. and Title

2.7-176

2.7-177

2.7-178

2.7-179

2.7-180

2.7-181

2.7-182

2.7-183

2.7-184

2.7-185

2.7-186

Chironomidae Collected by Dredging at the Clinch River

on September 25, 1974 Classified as Tolerant (T),
Facultative (F) and Intolerant (I) to Decomposable
Organic Wastes

Chironomidae Collected by Artificial Substrates at
the Clinch River July 26, 1974 Classified as
Tolerant (T), Facultative (F) and Intolerant (I)
to Decomposable Organic Wastes

Chironomidae Collected by Artificial Substrates at
the Clinch River August 9, 1974 Classified as
Tolerant (T), Facultative (F) and Intolerant (I)
to Decomposable Organic Wastes

Chironomidae Collected by Artificial Substrates at
the Clinch River on September 25 and 26, 1974
Classified as Tolerant (T), Facultative (F) and
Intolerant (I) to Decomposable Organic Wastes

Lengths of Corbicula sp. Per Sampling Station
Collected by Benthic Artificial Substrates - Clinch
River, July 26, 1974

Lengths of Corbicula sp. Per Sampling Station
Collected by Benthic Artificial Substrates - Clinch
River, August 9, 1974

Lengths of Corbicula sp. Per Sampling Station
Collected by Benthic Artificial Substrates - Clinch
River, September 25 and 26, 1974

Size Frequency Distribution of Corbicula sp. Less

Than Ten Millimeters Collected by Benthic Artificial

Substrates

Percent Composition of Corbicula sp. Less Than Ten
Millimeters Collected by Benthic Artificial
Substrates - Clinch River

Enumeration of Fish Species Collected in the Clinch
River

Fish Populations Relative Abundance - Clinch River

50

Page
2:7-459

2.7-460

2.7-461

2.7-462

2.7-463
2.7-464
257-465
2.7-467
2.7-468

2.7-469

2.7-470



LIST OF TABLES

Table No. and Title

2.

7-187

.7-188
.7—189
.7-190
L7-191
.7-192
.7-193
.7-194

.7-195

.7-196

.7-197
.7-198

.7-199

.7-200
.7-201

Fish Populations - Gill Netting, Total Number of
Collected Per Sampling Station

Fish Populations - Electroshocking, Total Number of
Fish Collected Per Station

Fish Populations - Gill Netting, Total Number of
Fish Collected on Each Field Trip

Fish Populations - Electroshocking, Total Number of
Fish Collected on Each Field Trip

Fish Populations, Diversity Index and Total Number
Per Station - Clinch River

Fish Populations, Condition Factor "K" of Seven
Most Abundant Species - Clinch River

Fish Populations, Condition Factor "K" of Seven
Most Abundant Species Per Field Trip - Clinch River

Fish Populations, Back Calculated Standard Lengths
of Seven Most Abundant Species

Fish Populations, Data Collected by the TVA on
February 1 and 2, April 30, May 1-9 and August 9
and 10, 1973

Fish Populations, Data Collected by the TVA on the
Clinch River

Fish Eggs and Larvae - Stationary Netting,
Enumeration - Clinch River Collected March 28 -
June 2, 1974

Fish Eggs and Larvae - Stationary Netting, Enumeration
Per Field Trip - Clinch River, Collected June 17 -
August 29, 1974

Fish Eggs and Larvae
Per Sampling Station

Stationary Netting, Enumeration
Clinch River

Fish Food Preference - Sauger

Fish Food Preference - Skipjack Herring

51

Page
2.7-473

2.7-474
2.7-475
2.7-476
2.7-477
2.7-478
2.7-479
2.7-480

2.7-481

2.7-482

2.7-485
2.7-486

2.7-487

2.7-488
2.7-489



LIST OF TABLES

Table No. and Title

2.7-202
2.7-203
2.7-204
2.7-205
2.7-206
2.8-1

2.8-2
2.8-3

2.8-4
2.8-5
2.8-6
2.8-7

2.8-8
2.8-9
2.8-10
2.8-11
2.8-12

Fish Food Preference - White Bass

Fish Food Preference - Gizzard Shad

Fish Food Preference - Threadfin Shad .

Fish Food Preference

Carp

Fish Food Preference - Smallmouth Buffalo

Continuous Air Monitoring Data, Long-Lived Gross Beta
Activity of Particulates in Air, 1972

Gross Beta Radioactivity in Surface Air, 1972

Continuous Air Monitoring Data, Long-Lived Gross
Alpha Activity of Particulates in Air, 1972

Concentration of I-131 in Air For 1972
Radionuclides in the Clinch River Water
Uranium Concentration in Surface Streams

Gross Alpha and Beta Radioactivity for the Clinch
River at Kingston

Radionuclide Content of Clinch River Fish Net Weight
Concentration Factors for Clinch River Fish

Yearly Discharges of Radionuclides to Clinch River
Radionuclides in the Clinch River Sediment

Soil Samples from Near Perimeter Air Monitoring
Stations

Uranium in Soil, Pine Needles and Grasses on Five-Mile
Radius from Oak Ridge Gaseous Diffusion Plant

Concentrations of Sr-90 and I-131 in Raw Milk

Concentrations of I-131 and Sr-90 in Milk for First
Half 1972, Immediate Environs

52

Page

N NN

~n

.7-491
.7-492
.7-494
.7-496
.7-499
.8-15

.8-16
.8-17

.8-18
.8-19
.8-20
.8-21

.8-22
.8-23
.8-24
.8-25
.8-26

.8-27

.8-28
.8-29



N’

LIST OF TABLES

Table No. and Title

2.

8-16 Concentrations of I-131 and Sr-90 in Milk for Second
Half 1972, Immediate Environs
.8-17 Concentrations of I-131 and Sr-90 in Milk for 1972,
Remote Environs
.8-18 Concentrations of Radionuclides in Milk for the
Twelve Month Periods Ending December 1971 and
December 1972
.8-19 Background Radiation in East Tennessee Area--1971
.8-20 Average Gamma Count Rate at the Surface of Clinch
River Silt
.8-21 Average Gamma Count Rate at the Surface of Tennessee
River Silt
.8-22 Estimated Average Annual Genetically Significant
Dose to the Population in Eastern Tennessee,
1972
.0 THE PLANT
.2-1 Principal Plant Characteristics
.2-2 Principal Reactor Parameters
.3-1 Clinch River Breeder Reactor Plant Water Usage -
Maximum Power .
.3-2 Clinch River Breeder Reactor Plant Water Usage -
Minimum Power
3-3 Clinch River Breeder Reactor Plant Water Usage -
Temporary Shutdown
.3-4 CRBRP Water Usage Seasonal Variation
.4-1 Design Parameters and Conditions
.4-2 Component Description

53

Page
2.8-30

2.8-31

2.8-32

2.8-33

2.8-34

2.8-35

2.8-36



LIST OF TABLES

Table No. and Title

3.4-3

Estimated Wet Bulb Temperatures Based on Readily
Available Dry Bulb Temperatures and Relative
Humidities at Knoxville, Tennessee

Water Temperatures of the Clinch River and the
Cooling Tower Blowdown

Expected Concentration of Low and Intermediate
Activity, Level Input Streams

Expected Annual Activity Inventory

~ Concentration of Radionuclides in the Discharge

RAPS Performance Summary Data
CAPS Performance Summary Data
Production Rates of Radionuclides

Radionuclide Release Rates and Release Rates for
the Design Value Service Condition

Expected Annual Release Rates
BOP Gaseous Tritium Release

Expected Weight, Volume and Activity of Solid Radwaste
Shipment Per Year

Solid Radwaste Shipments Per Year
Preliminary Estimates of Effluent Water Concentration

Plant Sanitary Waste System Estimated Effiuent
Characteristics

Exhaust Effluents from Plant Diesel Operation

Community Types of the Proposed Transmission Line
Route of the CRBRP Site Area

54

Page
3.4-7

3.5-20
3.5-23
3.5-25
3.5-26
3.5-27
3.5-28

3.5-29
3.5-30
3.5-31

3.5-32

3.7-4

3.9-13



LIST OF TABLES
Table No. and Title
4.0 ENVIRONMENTAL EFFECTS OF SITE PREPARATION, PLANT AND
TRANSMISSION FACILITIES CONSTRUCTION
4.1-1 Land Areas Affected by CRBRP Consfruction Activities
4.1-2 Plant Community Types Affected by CRBRP Construction

4.1-3 Soil Series Ratings and Estimate of Acres Affected
by Construction Activities at the CRBRP Site

4.1-4 Construction Equipment Noise Ranges

4.1-5 Noisiest Equipment Types Operating at Industrial
Construction Sites

4.1-6 Description of NPL Levels

4.,2-1 Woody Plant Communities Affected by the Proposed
CRBRP Transmission Route

5.0  ENVIRONMENTAL EFFECTS OF PLANT OPERATION

5.1-1 River Volume Affected by Thermal Plumes

5.1-2 Fish of the Clinch River

5.1-3  Temperature Characteristics of Selected Clinch
River Fish

5.1-4.  Temperature Characteristics for Carp
5.1-5 A List and Classification of Benthic Macroinverte-
brates Collected from the Clinch River as of
March 29, 1974
5.1-6  Mean Length of Visible Plume for CRBRP Cooling Tower
5.1-7  Ground Fog Potential for CRBRP Cooling Tower

5.1-8  Ground Fog for Points of Interest in CRBRP Site
Vicinity

5.1-9  Drift Deposition for CRBRP Cooling Tower

55

Page

5.1-21
5.1-22
5.1-23

5.1-25

5.1-26

5.1-27
5.1-28
5.1-29

5.1-30



LIST OF TABLES

Table No. and Title

5.2-1

5.2-2

5.2-3

5.2-4

5.2-5

Expected Release Rates of Radionuclides From the
Gaseous Radwaste System

Expected Release Rates of Radionuclides in the
Liquid Radwaste Discharge

Evaluation of Doses to Biota Other Than Man Via
Exposure to Gaseous Releases From CRBRP

Evaluation of Doses to Biota Other Than Man Via
Exposure to Liquid Releases from the CRBRP

Summary of Dose Rates to Biota Other Than Man From
Exposure to Radioactive Materials Released From
CRBRP Radwaste Systems

Maximum Internal Whole Body Dose Received by an
Individual Via Exposure to CRBRP Gaseous Effluents

Dose Rates Received by an Individual Via Exposure
to CRBRP Liquid Effluents

Build-Up Activity of Am-241 From Pu-241 Released
From CRBRP Liquid Radwaste System

Estimated Radiation Dose to the Public Via Direct
Radiation From the CRBRP

Estimated External Total Body Doses to Transport
Workers and the General Public From Shipping
Unirradiated Materials to CRBRP Site

Estimated External Total Body Doses to Transport
Workers and the General Public From Shipping
Irradiated Materials From the CRBRP Site

Summary of Individual and Population Doses From
Exposure to the CRBRP

Drinking Water Quality Standards of the U. S. Public
Health Service.

Recommended Surface Water Criteria for Public Water
Suppties

56

Page

5.3-20



LIST OF TABLES

Table No. and Title

5.4-3

5.4-4
5.4-5
5.5-1

5.7-1

5.7-2

Guides for Evaluating the Quality of Water Used
by Livestock

Trace Element Tolerances for Irrigation Water
Water Quality of the Clinch River

Principal Parameters and Exhaust Effluents From
Plant Diesel Operation

CRBRP - Summary of Environmental Considerations for
Fuel Cycle

CRBRP - Summary of Fuel Cycle Environmental Considera-
tions and Relative S1gn1f1cance Compared to Other
Effects

EFFLUENT AND ENVIRONMENTAL MEASUREMENTS AND MONITORING
PROGRAMS

Clinch River Aquatic Baseline Survey Sampling
Schedule

Sampling Methods for the Clinch River Aquatic
Baseline Survey

Clinch River - Summary of Aquatic Baseline Survey
Program

Monthly Limnological Monitoring (Nonradiological)
for the CRBRP S1te '

Clinch River S1te Terrestr1a1 Baseline Program
Summary

Air and Terrestrial Monitoring Sampling and
Analysis Schedule (Radiological)

Reservoir Water and Biological Sampling Schedule
(Radiological) - Clinch River Breeder Reactor Plant,
Watts Bar and Melton Hill Reservoirs

Reservoir Monitoring Radiological Analyses

57

Page
5.4-17

5.4-19
5.5-4

6.1-44

6.1-45

6.1-50

6.1-51

6.1-52

6i2-20



2-4

.1-5

.1-6

-7

LIST OF TABLES

Table No. and Title
6.

Number of Samples/Year for Chemical Constituents
ENVIRONMENTAL EFFECTS OF ACCIDENTS

Atmospheric Dilution Factors - 50 Percent Probability

x/Q Values

Average Energy PerIDisintegration

Inhalation Dose Conversion Factor, Fi

Population Distribution and Wind Frequency for the
ENE and NNW Sectors

Summary of Potential Doses From Plant Accidents
Minimum Exclusion Distance - 2,200 Feet

Summary of Potential Doses From Plant Accidents
Downwind Distance - 0.6 Mile

Summary of Potential Doses From Plant Accidents
Downwind Distance - 1 Mile

Summary of Potential Doses From Plant Accidents
Downwind Distance - 4 Mile

Summary of Potential Doses From Plant Accidents
Downwind Distance - 7 Miles

Summary of Potential Doses From Plant Accidents
Downwind Distance - 21 Miles

Summary of Potential Doses From Plant Accidents
Downwind Distance - 50 Miles

Summary of Potential Whole Body Population Doses
From Plant Accidents

Radioactive Content of Primary Sodium Coolant .
Radioactive Content of EVST Sodium

Release of Radioactivity From the RAPS Surge Tank
Cell to RSB Following RAPS Surge Tank Rupture

58

Page
6.2-21

7.1-44

7.1-45
7.1-47
7.1-49

7.1-50
7.1-51
7.1-52
7.1-53
7.1-54
7.1-55
7.1-56
7.1-57

7.1-58
7.1-60
7.1-61

-



LIST OF TABLES
Table No. and Title

7.1-16 Cleanup of Radioactive Gas From RAPS Surge Tank
Cell Following RAPS Surge Tank Rupture

7.1-17 Cleanup of Radioactive Reactor Cover Gas in CAPS
Following RAPS Surge Tank Rupture

7.1-18 Fuel Assembly Nob]e'Gas and Iodine Inventories
87 Hours After Shutdown

7.1-19 EVTM Gas Activity 87 Hours After Shutdown

7.1-20 Initial Leakage Rate Through EVTM Seals to RCB/RSB
Atmosphere 87 Hours After Shutdown

7.1-21 Reactor Cover Gas Inventory 30 Hours After Shutdown

7.2-1  BOP Chemica] Storage Tanks

7.2-2  Estimated Sodium Oxide Releases for Most Limiting
Potential Fire Accidents

VOLUME III

8.0 ECONOMIC AND SOCIAL EFFECTS OF PLANT CONSTRUCTION AND
OPERATION
8.1-1 Population of Oak Ridge and Selected Places, 1950-1970

8.1-2 Age Group Composition of the Population for Oak
Ridge, 1960 and 1970

8.1-3  Age Group Population Trends and Projections for
Oak Ridge, 1950 - 1990

.1-4  County Urban/Rural Population
.1-5 County Population Projections

.1-6 1970 Occupation

o o o o

.1-7 1970 Estimated Total Personal and Per Capita
Income of Residents in Counties Surrounding CRBRP

8.1-8 Family Income

59

Page

7.

7.

o © o o

1-62

1-63

.1-64

.1-65
.1-66

.1-67
.2-6

1-13
.1-14
.1-15
.1-16



LIST OF TABLES

Table No. and Title

8.1-9

o o o
™No
]
(&%)

o oo o
oY oR
1

N = Ol

co o o
P ¥y
1

[« TN & 2 B

Household Income for Oak Ridge, the State of
Tennessee and the United States

Estimates of Oak Ridge Employment

-Housing Vacancy Information for Area Around

CRBRP Site, 1970

Vacant Housing Units as Percentage of All Year-
Round Housing Units

Schools in Communities Which Could be Impacted by
the CRBRP Construction Work Force

Estimated Number of Persons Working on CRBRP
Estimated Peak Construction Payroil

Clinch River Breeder Reactor Estimated Payroll
Present Value of Total Estimated Payroll
Present Value of Induced Estimated Payroll
CRBRP Demonstration Plant Project Cost Estimate
Apartments Planned

Peak Construction Employment

Work Force Composition

West Knoxville Apartments

1967 Wholesale Trade in Counties Around Proposed
CRBRP

ALTERNATIVE APPROACHES AND SITES

Costs and Uranium and Separative Work Requirements
With and Without a Breeder

TVA Steam Plant Characteristics for Demonstration
Plant Siting Adaptability

60

8.1-25

(o] oo [ 0] o) (o] co o) o] oo oo
w
]
—
o

-+ 9.2-35

\“u_y



LIST OF TABLES

Table No. and Title

9.2-2

9.2-3

9.2-4

9.2-5

9.2-6

Site Data for Candidate Sites - New

A Summary of Comparisons Between the John Sevief,
Widows Creek and Clinch River Sites

Principal Plant Parameters for the Demonstration
Plant Alternatives

Summary of Economic Comparison of Differential
Costs of Alternatives to the Clinch River Breeder
Reactor

Intangible Considerations

10.0 PLANT DESIGN ALTERNATIVES

10.
10.

10.
10.

10.
10.
10.

10.

10.
10.
10.

0-1
1-1

1-2
1-3

1-4
1-5
-6

1-7

1-8
1-9
1-10

General Qutline for Section 10;0

Design Conditions for the Cooling System
Alternatives

Ground Fog Potential for Cooling Tower Alternatives

Ground ng for Three Points of Interést in the CRBRP
Site Vicinity

Drift Deposition for Cooling Tower Alternatives
Land Requirements for Alternative Cooling Systems

Visual Impact of Natural Draft Wet Cooling Tower
Compared to Reactor Dome

Effects of Alternative Cooling Systems on Plant
Power Production

"Economic Factors

Economic Costs for the Cooling System Alternatives

Summary of Environmental and Economic Costs for
the Alternative Cooling Systems

61

Page

9.2-36

9.2-39

9.2-44

9.2-45

9.2-46

10.
10.

10.
10.

10.
10.
10.

10.

10.
10.
10.

0-3
1-22

1-23
1-24

1-25
1-26
1-27

1-28

1-29
1-30
1-31



LIST OF TABLES

Table No. and Title

10.
10.

- 10.
10.

10.
10.
10.

10.

10.
10.
10.
10.
10.
10.
10.

10.

10.

2-1
2-2

3-1
3-2

3-3

3-4
3-5

4-1

6-3

Economic Costs for Intake Alternatives

Summary of Environmental and Economic Costs for
Intake Alternatives

River Volume Affected by Thermal Plumes

River Volume Affected by Chemical Plumes for
Cooling System Blowdown Chemical Constituents

River Volume Affected by Chemical Plumes for
Non-Blowdown Chemical Constituents

Capital Costs for Discharge System Alternatives

Summary of Environmental and Economic Costs for
the Discharge Alternatives

Clinch River Breeder Reactor Plant Effluent
Limitations and Water Quality

Ch<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>